 RESEARCH AND PRACTICE  Objectives. We examined the efficacy of brief intervention as a technique to help pregnant women achieve abstinence from alcohol. A second aim was to assess newborn outcomes as a function of brief intervention.
pregnant women. Three studies have been published to date, and in all of these studies, the interventions were integrated into obstetric care in primary care settings where advice was typically provided by physicians. [18] [19] [20] [21] With the exception of a small pilot study that used motivational interviewing, 22 and another study 18 that used a manual approach, intervention has typically concentrated on middle-class, White, non-Hispanic women. Given the focus of most research on nonminority, middle-class women seen in obstetric clinics, the purpose of our study was to examine the effectiveness of brief intervention in helping low-income minority women achieve abstinence from alcohol during pregnancy, in an accessible community-based setting, and by using nonmedical providers (nutritionists from the Public Health Foundation Enterprises Management Solutions Special Supplemental Nutrition Program for Women, Infants, and Children; PHFE-WIC).
Gestational age, neonatal weight and length, and fetal viability served as outcome variables for evaluating the efficacy of brief intervention.
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METHODS
Design and Procedure
PHFE-WIC in Southern California is the largest WIC agency in the country and serves more than 316 000 pregnant women, infants, and children every month in 53 centers in Los Angeles and Orange Counties. Approximately 11% of the PHFE-WIC caseload is pregnant women. For our study, 12 PHFE-WIC centers were selected and randomized into 1 of 2 conditions: assessment only or brief intervention. Within the 6 centers in the assessmentonly condition, current drinkers received a comprehensive assessment of alcohol use and were advised to stop drinking during pregnancy. Within the 6 centers in the brief intervention condition, participants received the same comprehensive assessment of alcohol use plus a standardized workbook-driven brief intervention, designed specifically to help women reduce alcohol consumption during pregnancy. Women were screened at every monthly prenatal visit and, if they were still drinking, were provided brief intervention or assessment only. In this way, a controlled design was used in which participants were
The prevalence of alcohol use among pregnant women is more than 12%, which suggests that approximately 1 in 8 fetuses is exposed to alcohol in utero. 1 Moreover, it is estimated that about 1 in 100 children has fetal alcohol spectrum disorder, which is associated with substantial life-long impairments in neurocognitive and socioemotional development. 2 Even low levels of alcohol consumption have been shown to be related to negative developmental sequelae. [3] [4] [5] [6] [7] Furthermore, children from low-income ethnic minority populations are particularly vulnerable to the long-term effects of prenatal alcohol exposure, because their mothers are less likely to receive appropriate counseling regarding alcohol use during pregnancy. 8, 9 For these reasons, effective prevention of alcohol use by pregnant women has become an important national priority.
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Derived from the principals of social learning theory, brief intervention is an effective methodology that has been empirically validated in a number of alcohol-related studies. [11] [12] [13] [14] The approach uses 10-to 15-minute sessions of counseling that can be delivered by personnel who are not specialists in the treatment of alcohol abuse or dependence. Most successful brief interventions include (1) feedback aimed at increasing awareness of the negative consequences of drinking, (2) advice focused on identifying risky situations and actions aimed at reducing consumption, and (3) assistance with formulating drinking reduction goals. [11] [12] [13] [14] Brief intervention has been shown to be a lowcost, effective treatment alternative for alcohol use problems. The methodology uses time-limited, self-help strategies to promote reductions in alcohol use in nondependent individuals, and in the case of dependent persons, to facilitate referral to specialized treatment programs. [15] [16] [17] In spite of the proven effectiveness of brief intervention in the general population, there have been few controlled studies on the use of this technique for counseling
Participants
From June 2001 to March 2004, 4980 women were screened for postconception drinking, and 4084 were enrolled in the study. Analyses of demographic data, using the PHFE-WIC database, revealed that women who volunteered for the study did not differ from the general PHFE-WIC population regarding major demographic variables of age, ethnicity, or education. Of the individuals who enrolled, 345 were currently drinking and were randomized to assessment only (n = 183) or brief intervention (n = 162). Figure 1 shows participant accountability throughout the protocol. Of the 345 women, 255 (74%) continued to return to their original WIC center into their third trimester. This number is consistent with the overall population of pregnant women in WIC, who move often. Participant attrition was not significantly related to treatment condition (assessment only n = 45/183, 24.6%; brief intervention n = 45/162, 27.8%; Fisher exact test, P = 1.0), alcohol risk, or consumption levels. However, women lost to follow-up averaged approximately 1 more year of education (mean = 12.15 years; SD = 2.86) than did those who were followed (mean = 11.09 years; SD = 3.42; t 343 = 2.62, P < .01), and were more likely to be Black, non-Hispanic, or English-speaking Hispanic (χ 
Measures
All measures were printed in English or Spanish and were understandable to women with a fourth-grade reading level. PHFE-WIC staff was available to read to those women who requested help.
Women completed a 2-page alcohol screening questionnaire that incorporated quantity-frequency measures to inquire about typical consumption patterns. 27 Women were also queried about whether or not they had any alcohol during the previous week, the previous weekend, or the previous month. The TWEAK 28 5-question scale was included in the questionnaire to assess highrisk drinking. [28] [29] [30] [31] [32] [33] [34] [35] If a woman provided a positive answer on any of the alcohol questions on the screening questionnaire, she was administered the Health Interview for Women, 5 adapted from a questionnaire developed by Day and Robles. 36 Maximum drinks per drinking occasion (MAX), was selected as the outcome measure on the basis of previous work that demonstrated it is a valid predictor of teratogenic effects. 5, 6, 37 Estimates were taken at the first enrollment visit before the intervention (MAX 1 ) and in the third trimester of pregnancy (MAX 3 ). One drink was considered to be 0.60 ounces of absolute alcohol; therefore, one 12-ounce can of beer that contained 5% absolute alcohol was considered 1 drink, whereas one 16-ounce can of 8% malt liquor was considered 2 drinks.
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Caffeine ingestion per day was calculated according to the procedure of Jacobson and colleagues. 40 Cigarette smoking was defined as the number of cigarettes the woman reported smoking each day. The number of prescription, over-the-counter, and illegal drugs was estimated during a typical week. For example, marijuana and cocaine use were each coded on a scale from 0 to 2: 0 represented no cocaine or marijuana use, 1 represented use 1-2 times a week, and 2 represented use 3 or more times a week.
Newborn Measures
To establish the gestational age of the infants, women were asked the due date that was given at pregnancy confirmation. This date was compared with the infant's birth date. Data on twin births were also collected. Newborn birthweight and birth length are obtained routinely by WIC during the infant enrollment process, and these data were retrieved from the PHFE-WIC database. Other  RESEARCH AND PRACTICE  
Brief Intervention
The brief intervention represented a logical extension of the individual nutrition education that women enrolled in WIC already receive. A brief intervention workbook was designed by study investigators to help nutritionists standardize and administer the intervention. 18, 19 The workbook consisted of traditional brief intervention techniques, including education and feedback, cognitivebehavioral procedures, goal setting, and contracting.
Nutritionist Training
Nutritionists from the 12 PHFE-WIC centers were trained by study investigators to score the alcohol screening questionnaire and the Health Interview for Women. All training was designed to complement existing WIC training practices and to build upon the participant-centered education principles practiced by the PHFE-WIC Program. Issues related to confidentiality, reporting abuse, and referring high-risk clients were explained. After this training, the nutritionists reviewed the alcohol-use screening tool, completed it themselves, scored the results, and developed strategies to incorporate the screening tool into standard practice. Additional training included a description of ways to increase self-reporting of alcohol use, observation of the research staff as they administered the Health Interview for Women for this study, and practice administering the interview.
In a separate training session, nutritionists from the 6 WIC centers in the brief intervention condition were taught to give the intervention. Nutritionists were given a manual that included the goals of brief intervention and a step-by-step explanation of how to conduct the intervention using the brief intervention workbook. We provided live demonstrations of the brief intervention.
Nutritionists practiced administering the intervention and answering problematic questions with standard replies.
Nutritionist Reliability and Treatment Compliance
Nutritionists were required to attain 100% reliability, as assissed by the use of fidelity checklists, in administering the Health Interview for Women in training before they could administer the interview to the study participants. We reviewed completed interviews daily for accurate scoring. If an interview form was inaccurate or incomplete, the nutritionist was refreshed on the correct procedure. To ensure fidelity of the administration of the intervention, and to avoid nutritionist drift, quarterly meetings were held at PHFE-WIC headquarters to observe the nutritionists practice the administration of the study protocol. In addition, we made monthly visits to participating WIC centers to assure that the protocol was being followed correctly. An independent scorer used a fidelity checklist of the primary brief intervention content to score a random sample of audiotaped sessions that were collected throughout the study period.
Data Analysis Plan
We examined descriptive information about participants, including ethnicity, age, language preference, marital status, education, income, number of weeks of gestation at pregnancy recognition, and weeks of gestation at enrollment in WIC. TWEAK scores and the use of substances, including prescription or nonprescription medications, illegal drugs, caffeinated drinks, and smoking, were estimated. We used χ 2 and t tests for independent samples to compare differences in demographic and other study variables between the assessment-only and brief intervention groups.
To test the efficacy of the brief intervention, we conducted a logistic regression analysis using a generalized linear mixed effects model in SAS version 9 (SAS Institute Inc., Cary, NC) with the GLIMMIX macro, assigning brief intervention or assessment only as the primary fixed effect. We included WIC center as a random design effect and MAX 1 (initial alcohol consumption level) as a fixed covariate. All demographic and other baseline . Only weeks of gestation at enrollment in WIC (r = -.16, P < .01) was significantly associated with outcome, and this variable was entered into the model as a covariate. The dependent variable was drinking status at the third trimester follow-up, and women were classified as either abstinent (0) or continuing to drink (1). Degrees of freedom were estimated using the Satterthwaite approximation as implemented in the SAS MIXED procedure. We analyzed infant outcome measures of gestational age, birthweight, and birth length using a 2 (condition: brief intervention or assessment only) × 2 (initial consumption level: MAX 1 < 2 drinks or ≥ 2 drinks) mixed-effects analysis of covariance (SAS MIXED) in which WIC center was a random effect and statistically significant baseline covariates were controlled. The initial consumption level (MAX 1 ) cutpoint was selected on the basis of current research and national guidelines, which suggest that episodic drinking of 2 or more drinks per drinking occasion during pregnancy can be dangerous for the developing fetus. 41 Two twin pairs (n = 4) were eliminated from these analyses, because twins tend to have shorter gestations and lower growth parameters at birth, independent of prenatal alcohol exposure. Gestational age was analyzed both as a dependent variable and as a potential covariate in the analyses of the other 2 newborn outcomes. There were no significant correlations between any of the potential covariates and gestational age, so no covariates were included in that analysis. The analysis of infant birthweight included gestational age (r = .37, P < .001), infant gender (r = .17, P < .01), maternal weight (r = 0.18, P < .01), height (r = .19, P < .01), and smoking (r = -.17, P < .01) as covariates. The analysis of infant birth length included gestational age (r = .21, P < .01), infant gender (r = .21, P < .01), maternal height (r = .12, P < .08), and smoking (r = -.16, P < .02). Fetal mortality rates were calculated as percentages.
RESULTS
The average MAX 1 for the final sample (n = 255) was 1.90 (SD = 2.60) as shown in Table 1 . Scores were not normally distributed: 54% of women drank a maximum of 1 drink per occasion, 21% drank a maximum of 2 drinks, and 25% reported drinking 3 or more drinks per occasion. The average TWEAK score for the sample was 1.81 (SD = 1.46), and 61% of the women sampled scored 2 or higher on the TWEAK scale, which has been suggested as a cutpoint for pregnant women who may not be alcohol dependent but who may, nevertheless, drink at levels that place the fetus at risk. 30 The use of other substances is highlighted in Table 1 . Our examination of the data found that there were no differences between women in the brief intervention and assessment-only conditions regarding demographic or alcohol variables, including initial levels of alcohol consumption (MAX 1 ) or high-risk drinking status as measured by the TWEAK scale. There were no differences between the groups in the use of other substances (Table 1) .
Our analysis of abstinence from drinking yielded a significant intervention effect, F 1,24 = 4.33, P < .04. Compared with women in the assessment-only condition, women in the brief intervention condition were 5-times more likely to be abstinent by the third trimester (odds ratio [OR] = 5.39; 95% confidence interval [CI] = 1.59, 18.25). Table 2 shows the logistic regression coefficients for the fixed effects, SE, OR, and 95% CIs in this model.
Our analysis of gestational age revealed neither a significant main effect nor interaction associated with brief intervention; consequently, this variable was included as a covariate in the analyses of infant birthweight and birth length. Our analysis of infant birthweight revealed a marginally statistically significant condition × initial consumption level interaction, F 1,194 = 3.59, P < .06. Nevertheless, these results suggest a clinically significant effect: infants in the brief intervention high-consumption group averaged 180.45 g (estimated) more than infants in the assessment only high-consumption group and, in fact, slightly reversed the pattern for the briefintervention high-consumption group. 1 The estimated mean for the brief intervention high-consumption group was 3486.11 g (SE = 67.90) compared with 3305.66 g (SE = 75.15) for the assessment-only highconsumption group. The estimated means for the brief intervention and assessment-only low-consumption groups were 3356.89 g (SE = 60.46) and 3421.96 g (SE = 51.76), respectively ( Figure 2 ). Analysis of birth length yielded a statistically significant interaction between condition and initial consumption level, F 1,194 = 4.48, P < .03. For women consuming fewer than 2 drinks per drinking occasion before intervention, newborn birth lengths were the same regardless of experimental condition (estimated mean = 49.98 cm, SE = 0.37; and mean = 49.90 cm, SE = 0.31 for brief intervention and assessment only, respectively). However, for women who were consuming 2 or more drinks, brief intervention had a significant effect on newborn birth length. Infants of women in the high-consumption group who received brief intervention did not differ in birth length from infants in the low-consumption groups (mean = 50.35 cm, SE = 0.42); whereas, infants of women in the high-consumption assessment-only group (mean = 48.68 cm, SE = 0.44) were significantly shorter than infants of mothers in the other 3 groups. Comparison of the  RESEARCH AND PRACTICE  1 It should be noted that the birthweights of infants in the brief intervention, low-consumption group were lower than those in the brief intervention, high-consumption group, which suggests that women in the highconsumption group were more concerned about their high-risk drinking and more likely to reduce their drinking following brief intervention; whereas, those in the low-consumption group may have been more resistant to behavioral change believing that their consumption levels were too low to affect the fetus. high-consumption groups across conditions revealed that there was an average difference of 1.69 cm (estimated) in length between the brief intervention and assessmentonly groups (Figure 2) .
Five infants in the study sample did not survive. Results revealed that 2.9% (n = 4; 2 miscarriages, 2 stillborns) of the pregnancies in the assessment-only condition resulted in a nonviable outcome compared with 0.9% (n = 1; miscarriage) in the brief intervention condition.
DISCUSSION
Research reveals that brief intervention techniques have been highly successful in increasing an individual's motivation to change unhealthy behavior. 42 Our results strongly suggest that women who use alcohol during pregnancy are receptive to brief intervention strategies, that brief intervention can be successfully provided by nonmedical professionals, and that negative neonatal consequences of prenatal exposure to alcohol can be prevented through intervention. However, although results suggested that brief intervention was more effective than assessment alone, women in both groups reduced their drinking substantially. This may have been because the women sampled wanted to have healthy pregnancies and because of the time and attention that nutritionists provided for women in both conditions. Nevertheless, more positive newborn outcomes were found to be associated with brief intervention, particularly for the newborns of heavier drinkers. There was also a lower rate of fetal death in the brief intervention group compared with the assessment-only group. Extrapolating from the study data, the fetal mortality rate in the intervention group would be estimated at 9 in 1000 compared with 29 in 1000 in the assessment-only group. In minority populations of Black, nonHispanic and Hispanic women, the recorded fetal mortality rates are 11.02 and 5.57, respectively. 43 A rate of 29 in 1000 is significantly higher than these population rates would predict and confirms that prenatal alcohol exposure is a significant risk factor for the fetus. In spite of the relative success of brief intervention on infant survival, the fetal death rate of 9 in 1000 in the intervention condition is almost twice as high as that found in White non-Hispanic populations, which is estimated at 4.91 in 1000. These higher rates may relate to factors associated with being an economically disadvantaged minority woman, including mistrust of medical professionals and a reluctance to seek medical care. 44, 45 Of special concern is the fact that many women are often unaware of their pregnancy status and may drink alcohol well into the first trimester before recognition of the pregnancy. This pattern was confirmed in our sample of low-income women: 62% of postconception drinkers reported drinking before pregnancy recognition. Because pregnancy recognition in this sample did not occur until almost the seventh week of gestation, this suggests a relatively long period of exposure. The remaining 38% of women who reported continued drinking following pregnancy recognition were not screened, on average, until 18 weeks gestation, well into their second trimester, and later enrollment was found to be associated with lower rates of abstinence. These findings suggest that more-aggressive methods of early detection are needed to identify women who require more-intensive intervention.
As with any study conducted in a community setting, certain limitations in study design are expected. In our study, PHFE-WIC centers were randomized to treatment condition, and participants were nested within centers; therefore, lack of a fully randomized controlled design represents a study limitation. A fully randomized design was seriously considered; however, discussion with nutritionists revealed that they felt it would not be feasible for them to withhold intervention from a random selection of participants. Because of this potential methodological shortcoming, the WIC center effect was examined statistically and found not to be a significant factor in treatment outcome.
Although attrition was not found to be related to treatment condition, women lost to third trimester follow-up were likely to be more educated and to be Black, non-Hispanic or English-speaking Hispanic compared with women who remained in the study. Thus, future intervention strategies should consider ways to best follow and intervene with these women throughout pregnancy.
Because this sample was drawn from women living in Southern California who volunteered to be screened, our ability to generalize the results to other populations of women in other parts of California and the United States is limited. Specifically, the sample was highly saturated with low-income Hispanic participants. Nevertheless, many sample demographic characteristics are consistent with those that have been identified in larger, stratified populations of women [46] [47] [48] and in smaller samples of Hispanic women of Puerto Rican, Central, or South American descent from the northeastern United States. 49 Furthermore, Hispanics are the fastest growing ethnic group in the United States and are expected to constitute 24.4% of the population by 2050. 50 Thus, results likely have relevance for public health practices nationwide that address the prevention of drinking during pregnancy in minority women. Brief intervention provided by nonmedically trained health professionals (WIC nutritionists) proved to be highly successful for reducing alcohol consumption during pregnancy and improving newborn outcomes. The success of brief intervention with low-income minority women who often do not have adequate health insurance or prenatal care suggests that the programs like WIC could be instrumental in preventing alcohol-exposed pregnancies. Given the nationwide presence of WIC centers and the comparable services provided across centers, there is a significant opportunity to protect a large number of children at risk because of alcohol exposure during pregnancy.
